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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 11-12, 15-16 & 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Ito (JP 04-81 290A) in view of Shirk (USPN 5,651 ,903) and Webber et 
al. (USPN 4,663,513). 

Ito discloses a laser welding system in which an inert gas (30) follows the weld 
zone. The inert gas is injected through a cylindrical straight pipe (23) and the sensor 
(24) for detecting the weld area is deep within the straight pipe. 

Ito does not specifically teach the type of detector, and the recording and 
analysis of the sensor data. 

Shirk discloses a method and apparatus for monitoring laser weld characteristics. 

Photodectors (UV) generate multiple signals. Shirk further discloses the following: 

...During the welding process, ultraviolet emissions radiate from 
the plasma at the weld location 22 and are measured by a light 
sensor 26 such as a focused photo-detector. The output of the 
light sensor 26 is amplified and electronically filtered by an 
internal signal processor 28. The signal processor 28 provides 
an amplified electrical signal indicative of the radiated 
ultraviolet emissions, i.e., light intensity, from the plasma at 
the weld location. The ultraviolet emissions signal is 
transmitted by means of a shielded cable 30 to a microcomputer 
31. 
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At a sensing location 32 a predetermined distance from the beam 
delivery location 22, the temperature of the re-solidified weld 
puddle is measured by a temperature sensor 33 such as a focused 
infrared detector. The output from the temperature sensor 33 is 
passed by suitable fiber-optic cabling 34 to a 

detector/amplifier 35. The detector/amplifier 35 comprises an 
optical detector that converts the detected infrared light into 
an electrical signal. An amplifier of the detector/amplifier 35 
amplifies the electric signal indicative of the infrared light 
which is, in turn, an electric signal indicative of the 
weld temperature at the sensing location 32. This electrical 
temperature signal is applied through a noise filter 36 to the 
microcomputer 31. The noise filter 36 includes a capacitor 37 
and a resistor 38. 

The microcomputer 31 may be of conventional design and includes 
an internal analog-to-digital converter 42 which is supplied 
with clock pulses from a clock 44. The analog-to-digital 
converter 42 receives the amplified signal indicative of the 
ultraviolet emissions from the internal signal processor 28 and 
the amplified and filtered signal indicative of the weld 
temperature from the detector/amplifier 35. The digital values 
of these signals are supplied to a central processing unit 
("CPU") 46 of the microcomputer 31 by way of a memory buffer 48. 
The CPU 46 stores the received values of these two signals in a 
storage device 50, such as a hard disk drive. A light intensity 
waveform and other data may be displayed under control of the 
CPU 46 by means of a conventional display unit 52 such as 
cathode-ray tube. 



It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Ito using a UV photodetector the output of which is filtered, 
amplified and recorded, as taught by Shirk because it characteristics the laser welding 



process (machining and so forth). 
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Webber discloses the method and apparatus for monitoring laser processes 
(welding, cladding, hardening, annealing and so forth) using an IR detector. The signal 
is measured and compared to a predetermined range. The signal is feed to the 
controller which is coordinated with the machine tool controller. Multiple signals may be 
measured. An infrared radiation sensor is positioned along the line of sight and detects 
infrared radiation at detection points. To protect the infrared radiation sensor and 
provide effective detection, a sensor protector is used to protect the sensor from 
plasma, flame and contaminants. A fiber optic cable connects the sensor to an amplifier 
which in turn is operatively associated with suitable electrical connecting means and the 
machine tool controller. The output sensor is traced by a chart recorder and may or may 
not indicate a satisfactory weld. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to an IR sensor and protection as taught by Webber in the Ito system because 
the IR sensor is merely a type of sensor and the protection yields more accurate data 
recordings of the laser processing characteristics. 

Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Ito, Shirk and Webber as stated above and further in view of Hawkins et al. (USPN 
4,855,564). 

Ito discloses the sensor being placed deep within the inert gas tube and Webber 
discloses the protection of the sensor, but an actual reflecting plate is not taught. 
Hawkins et al. discloses a laser welding system with the following: 
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FIG. 3 schematically illustrates the principle of operation of 
the transmitter detector 136 and the receiver detector 134. The 
receiver detector 134 is mounted near the output 98 of the 
transmitter 74. The transmitter detector 136 is mounted near 
the input 138 of the receiver 76. The low power beam 122 is 
directed towards the receiver 76 as shown in FIG. 3. The low 
power beam 122 is directed through the receiver detector 134 
which includes a semi-transparent mirror 140. The mirror 140 
allows a portion of the low power beam 122 to pass therethrough 
and cross the gap between the transmitter 74 and receiver 76. 
The transmitter detector 136 has a semi-transparent or partially 
reflecting window 142 which reflects a portion of the incoming 
low power beam 122 as reflected beam 144. The reflected beam 
144 strikes the semi-transparent window or mirror 140 and is 
deflected as low power beam 146 toward the receiver photo 
detector 148. The receiver photo detector 148 produces an 
output signal which characterizes the alignment of the 
transmitter 74 with the receiver 76. When the partially 
reflecting window 142 is perpendicular to the incoming low 
power beam 122, which indicates that the transmitter 74 and 
receiver 76 are in alignment, the receiver detector 148 produces 
an appropriate signal. 

The partially reflecting window (semi-transparent reflecting 
plate) 142 allows a portion of the low power beam 122 to pass 
therethrough and strike a transmitter photo detector 150, which 
produces a signal in response to the low power beam indicative 
of the position of the transmitter 74 with respect to the 
receiver 76. When the transmitter 74 is aligned properly with 
the receiver 7 6, the output of the 

transmitter photo detector 150 produces an appropriate signal. 
The front surface 149 of the receiver photo detector 148 is 
slanted, as shown, in order to scatter any light 151 which may 
otherwise be reflected in the optical path of the system 
described in FIG. 3. Similarly, the front surface 153 of the 
transmsitter photo detector 150 is slanted in order to scatter 
light 155. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a protective plate/window which semi-transmits, as taught by Hawkins 
et al. in the Ito laser system because it protects the sensor, yielding more accurate 



data and better quality laser processing. 



Application/Control Number: 10/526,021 
Art Unit: 3742 



Page 6 



Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Ito, 
Shirk and Webber as stated above and further in view of Usui (USPN 5,221 ,823). 

Ito discloses the sensor being placed deep within the inert gas tube and Webber 
discloses the protection of the sensor, but leak tight partition is not taught. 

Usui discloses a laser machining apparatus for welding and cutting which the 

following configuration: 

... when the beam duct is hermetically sealed, the control 
apparatus 37 is able to control the inner pressure of the beam 
ducts to be a little higher than the outside pressure by 
detecting the inner pressure using the pressure sensor 35. The 
above construction prevents the fumes and dust from entering 
into the beam ducts. 

It would have been obvious to one of ordinary skill in the art at the time of the 

invention to modify Ito with hermetic sealing of the sensor as taught by Usui because 

the sensor is protected yielding more accurate data and better quality laser processing. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to M. Alexandra Elve whose telephone number is 571-272- 
1 173. The examiner can normally be reached on 7:30-4:00 Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tu B. Hoang can be reached on 571-272-4780. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

December 20, 2008. 

/M. Alexandra Elve/ 

Primary Examiner, Art Unit 3742 



